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Data Management in Local Public Health:
PublicHealthand GIS
What is GIS? .
Figure 1

GIS, which standsfor Geographical Information System, GIS data such as:
isacomputer-based tool for mapping and andyzing social RC Health data
and physical information of all kinds. GIS combines A" —— Population data
database and statistical functionswith avisual mapping sy Cultral information
component that allowsthe user to manipul ate and represent S - Environmental data

dataspatialy inmultiplelayers(Figure). Thistechnology E‘(;?T']i;:rfig“;t:“’ices
hasmadeit feasibleto use mapping techniqueswith many s

public health activities, serving the public moreeffectively
by makinginformation more understandable.
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GISin Public Health

The publichedth profession, including theLincol n-L ancaster County Health Department

(LLCHD), hasfound many usesfor GI S, ranging from disease mapping to program planning to hedth education.
Examining health dataspatialy isavery old techniquein public health, but onewhich hasbeen greetly eased
by the development of GI Stechnology. Geographic public hedth analys sisoften traced to the epidemiology
pioneer John Snow, who, in 1854, studied the distribution of choleracasesin London neighborhoods. He
compared |ocationsof high choleraincidencetothelayout of publicwater sysemsand found that highincidence
occurred in neighborhoods served by particular wells. Snow accurately concluded that acontaminated water
supply wasthe cause of the choleraoutbreak.

Thiskind of applied geographic epidemiol ogy was revol utionized by theinnovation of computersand GIS
software. Gl Shasbecomeparticularly useful at thelocal level to study community distribution of diseaseand
health risks, examine other social and community information, assess
needs, plan and implement programs, evaluate serviceddivery, adjust
3 ~..||  workloads, develop policies, and communicate public health concepts

and health education messages through the graphical ease of
=]  computerized mapping (Figure?2).
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! ‘ TheLincoln-Lancaster County Health Department has been applying

A - Gl Stothese public health assessment usesfor over 5years. Starting

A 2 mainly in environmental health applications, then spreading to other

|| Programmatic areas, GIS has been used in Epidemiology, Health

E o ‘ Promation, Denta , Childhood L ead Poisoning Prevention, Women I nfant

, "2 4| and Children (WIC), Child Care, Public Health Nursing, Pollution

Densty of 1967 Non-#isBihs Prevention, Water, Solid Waste, Emergency Response, Animal Control
om programsat LLCHD.
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Figure 2



TheLLCHD GISprogram has also expanded from atechnically challenging specialty areato amorewidely
used technol ogy in which an epidemiologic GI S specialist devel ops custom applicationsfor other health
department staff. Using GI'S programming techniques, LLCHD staff have created custom GI S applications
that allow staff who are not GI S specialiststo use to produce maps routinely needed for the public health
sarvicesthey provide. Applicationshavebeen or arebeing desgnedfor Anima Control, Emergency Response,
Public Health Nursing, Land Use Planning Review, and Child Care programs.

GIS Examplesat LLCHD

Childhood L ead Poisoning Prevention Program

The Childhood L ead Poisoning
Prevention Program has used
GIS since 1997 to map lead
poisoning cases and target
highest-risk neighborhoodsfor -
door-to-door screening, follow- =L U 1.
up, and prevention efforts. By ¢ BE
locating areasof thecommunity | | o e Nk
that met certain criteria, the - )
LLCHD isabletofocusefforts
on populationsof childrenwith -
thehighest risk of lead poisoning.

Neighborhood Conditions* by Census Tract
Lancaster County, Nebraska

Figure 3
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Thesehighrisk criteriaincluded
suchfactorsasdensity of young e —
children, poverty, and |.. Lancaster County, Nebraska
deteriorated housing (Figure3). 3 E -
Highrisk layerswere combined
toarriveat amap of target areas
used to guide prevention efforts
(Figure4).

Figure 4

Emer gency Response

e

Another critical useof Gl Sisrapid assessment and mapping of _* \ :
risk from hazardous chemicasinthe community. Inthecaseof

anaccidenta chemica release, LLCHD canidentify thelocation N
of therelease and quickly determine who would be affected
(Figureb5). Not only can thevulnerable area be determined, —
but a sensitive population database, which includes childcare Lo
providers, schools, churches, theaters, stadiums, health clinics, o i
and nurang homes, can beoverladwiththisareaof vulnerability T T
and an evacuation list created in amatter of minutes. o Small and Large Chlorine Spill
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Child CareProgram

Gl Sapplications can be customized to assist staff without
GlSexpertise. At LLCHD, acustomized interface hasbeen
devel opedto assst the Child Care Connection. Thisinterface
will alow staff to provide specialized information to meet
parents child care search needs.

Currently, if aparent contactsthe Child Care Connection
for thelocation of child care providers, they can only be
giveninalist format for thewhole city, by zipcode, or by
school district. With the custom application, aparent can
request thelocation of providersby neighborhood, zipcode,
school district, for the entire city, or for acertain distance
anddirectionfroman address. Alistof providersinthearea
isretrieved and amap showing theselocationsisproduced
(Figure6).

Benefits of GIS
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Childcare Providers
in the Country Club Neighborhood
N Lincoln, Nebraska
W*E ® Childcare Provider
Figure 6

Theabovearejust afew examplesthethe many potentia applicationsof GISinloca public hedth. Theuses

and benefitsof GISfor LLCHD haveincluded. ..

I dentifying populations with varying health outcomes

Program management

Mapping infant mortality, cancer incidence, or childhood
lead poisoning levels

Identifying populations at risk for poor health outcomes
Mapping toxic releases, well sampling data, or areas of
deteriorated older housing

Overlaying these maps with maps of susceptible
populations or resources, social feature, or physical
barriers or conduits

M odeling behavior and effect of environmental health threats
Projecting potential contaminations
Modeling release flows

Program Evaluation:

Assessing program and community outcomes
Evaluating and revising strategies

Resource Allocation

Evaluating the size and distribution of workloads
Planning best service/response routes

Increasing Responsiveness:

Improving knowledge and preparedness for
environmental health threats

Improving short-term evaluation and response to
environmental response events

Policy devel opment

Planning and implementing public health interventions

I dentifying strategies to reduce risk

Targeting populations for prevention and intervention
targeting communities for education about
environmental health risks

targeting businessesfor technical assistance on risk
reduction

Communi cating concepts of health, environmental risk,
and policy issuesto decision makers

Providing specific assessment information relative to
planning and policy decisions

Promoting public health considerations in decisions
Promoting amoreinformed and involved public

Developing relationships and resources

Improving public health communication

Public health promotion, risk communication, & advocacy
Educating populations at risk

Educating those who can mediate risks
Communication among public health specialists

Interagency: natural resources, planning, human services
Private sector: industry, small business, health systems
Community groups. community action, community
centers, ethnic communities, and neighborhoods
Servicefeesfor assessment/mapping could help support
GIScosts



Improvement in assessment

Efficiency - lesscomputational & mapping time
Multiplelayers of datalmapping available

New levelsof dataavailable- small areaand point level
Increased flexibility through multipleviewsand contents
Better accuracy through computerized computationsand
data management

Increased responsiveness to information needs

Conclusion

Improvement in data techniques

Ability to calculate geographic data and analyze
relationships among different databases simultaneously
Ability to visually layer data maps provides ability to
see patterns not previously detectable

Small area and point analysis. more precise and locally
valid measurements

Increased ability to examine rel ationships between health
and other environmental, physical, and social factors
Translation of other statistical databases and paper
databases into GIS databases

Creation of new databases

Gl Shasbecome an advanced, necessary tool for efficient and effective public health assessment. GISgives
public health professional sthe ability to quickly examinetheir dataspatialy. Gl Shasbecomeavaluedtool
used in almost every program at the Lincoln-Lancaster County Health Department and with continued
development it will assist the health department in giving the public accessto health datathat could not have
been availableinthe past.

For moreinformation, contact Carl Kinkade, Assistant Epidemiol ogist/GI S Coordinator, LL CHD: 402/441-6246.

Leon F. Vinci, MPH, Health Director

Pramod Dwivedi, InterimPublic Health Epidemiologist
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